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(57)Abstract: 

PROBLEM TO BE SOLVED: To lock a camshaft phase at an 

31 

intermediate lock phase reliably. 

SOLUTION: When an ignition switch is turned off, a hydraulic control 
valve 29 is controlled at an advanced angle and a camshaft phase is 
advanced by moving a rotor 35 relatively in the advanced angle 
direction with respect to a housing 31. After that, if the camshaft 
phase is advanced beyond an intermediate lock phase, the hydraulic 
control valve 29 performs feed back control to return the camshaft 
phase to the intermediate lock phase. During the lock advance angle 
control while the camshaft phase is controlled near the intermediate 
lock phase, when spring force of a spring 62 of a lock pin 58 
becomes stronger than hydraulic pressure, the lock pin 58 is fitted 
into a lock hole 59 and the camshaft phase is locked at the 
intermediate lock phase. Thereby, even when the camshaft phase is 
at a delay angle side compared to the intermediate lock phase while 
the ignition switch is turned off, the camshaft phase can be reliably 
locked at the intermediate lock phase. 
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(*>f/^y7-2 8<0llH6») j&HKTLTttff* 1 
ffiT*-*fctf>. #<M*1 6<OS?5f Wl^fciJ: D^AfSfir 

**-J:3(C. O>y^b°>58^O-y^y J v59^ffi^0ji 

Wm&ifi#TBa v * 0 & t . ?SEffi 

TCi O^AWfflffl^M«W(^tLTV^Tt>. o^y 

[004 1 ] ^C1T\ xy^>$fJfflHHS&2 112. i8C 
^o«y^^»J»rD^A^58^&ii:T. xv 

*^ttfflfflSro»y^^fc^>ca 
«S*&J:5^iftE»JIBI#2 9Sr»Jia(-rs <WT. 

[0042] H8O0 > y rmfifflfflyaf^M^ xy 

isymmB\8&2 lnmttwzmMmzmffztiz. *r 

o^A#jB«lS*Lft t . ^fXf771 0 IT. xv 
•y^2 5^^S<x^35p5*HCiO¥fl^S. :o^f 

h. m^mm^y^m^zgm^ti^tzisb. temntz* 

[0043] 61- XT771 0 1T\ -f^X.y^HV 

X>f «y^-2 5#*7SixTx>>?>flcjl:ffrfr3&«aiS<xfc 

2 9<7)V U J A Y 5 3 comm£&± LX . i*ES0»# 2 
9mr'jy/5 4Ci r> T#* ^rjtft^ 4 2 fcrJfcfiE S: 

izMBEZftmzit* mmz&nm4 3<vm&*} t i"i y 

[0 044] JtftWJWMSM*. ^rvri0 3tC3£^. 
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tea-? i^TKas s tifz* Aiafiffl ( ^^n/<^ 

[004 5] ZtUZtfLX. ^f77°l 0 3X\ ^Ai 

?im\,z.&jb*th x ottfam$m#2 9*? 

[0 04 6] *<Ot*. ^f771 0 4Xiil 0 5frt?X 
T771 0 6 Kit*, xyy'yi ltfffjtLfc (XVy 

Sri* 9 Si" (Xf77l 03-10 5) . vl^dtcL 

7^fy58mr«jy/6 2 otf fcy-j #?*JE WT^R 
oidWr&h. U7^fy58^ffiUn./^«5 

[004 7] — ;Ju Xf7ri 0 1T\ 4^- yS^aV 
5^yt^?n^ii, Xf7/1 0 

vmftmLtmfeztitzm&te. xf7rio8ci 

yUKfe^ftcO^^SioT^J^-^o ^mf7710 
bLXcO&miMtz't. ZCOXr-vyi 0SX\ xyx 

&. d<IT\ Br£EWE*Stt. *A*(Mttfflt+Hlny^ 

[0 04 8] ^f771 0 8T*XVXh^[6]i:fl^§^ 

^xi^f77i 0 9 -ex yi;>>®&mmj£®m 

Jh) tBBJfcU xyyyi l#f?±-f££T\ ^Afflfi 
W*»9i&r (^f771 0 3—1 06) e ZtliZk 

0. *j*mm&tfi*tavv?(mtt&&wwzttx^& 



Eltc. a7^h>5 8^7'J >^6 20tf fctftfiSE 
fcfl^Mh^tefc&i:, n y ? t?y 5 8tc J: 9#A« 

ffi«3&«+ia O -y ? {SfflT-U -y ? 1 $ . 

[0049]±»l^fy71 08, 1 0 9X\ ^Z 

[0050] 11^7771 0 7T\ 
^»JffllT'S^:V^tt®-e*&^. Xfv/l 1 i^m 
it) ^yfSSWD^d xyy'yi 

Attfiffl^+^o -y ^{SffiJ: 0 t> JiftffllfcfflW* J: ? 

[005 1 ] JSLtK^L^IBBBJIR ( 1 ) on-y^jBft 

* (tm Ywrmm) \z. *jxm<&m**mnv? 
era j: 0 i>mftmizufflztLX^z>i/XTMzmmLK 
mxhh. 

[005 2] ^-7y 3 >^ 7f2 5^t7« 

frifivrmsm &i&t LxvhEEt^rF lx v ^ < ^ v >f 

^71/3^ »yf"2 Sco^ylzX 0. ?6ffi»#2 
9 O V W y >f H 5 3 coam^f?jh $ . aSffiWIIBW 2 

9 ^7 y 5 4 j: ^x#mmnm4 2 «sje$t 

[0053] *fl>SL H 9 ^^KT^T J: 3 tc. t L. 

*0»Xtt*l5la -y ^fiiffl^7 >f - hVN^y X o 

Stc. d 7 ^ 5 8^7'j y j/6 2 o(^«E 

9tC«^0a^. ^Aififfi»H07^ffl[fgtD7^ 

[0054] JjLLtOR^feBJfesWr i 3 fc. *HM^ 
,^ ( 1 ) ^/-7y 3 yx^ v^2 5^7?ii 

mxt^zmn^hcr>x\ ^-7y 3 >^7f25 

*o3ttLT<>. o-y^JSftWfllCJ:0*A«li(2fflS:* 
ffiuvtimxm^lzuvflrhZbtfX'Zh. ztilz 

£0. dm<n^>i;><nmmifa±&hzttfX'Zh 
tmz. ikwm^-y<r>wm^z£hm^m^thz 



(9) IB2001-5 0063 (P2001-500JL 



[0055] L*>t . *mtmm ( 1 ) xiz. o ?jS 
Mamie, mz^^mms^m^ - y rtmx o tit 

tz<7>x\ y<- h'A'y ?mmz± vm^MzR-oj: osi 

Ht*? Attffiffi £ <ttan -/ 7 fifflT'o -y 7 -$-£, i k #T 

[ 0 0 5 6 ] (SU *%^Ji. -y r&te^cr,? < 
-K/W?ftW£ftfo&vvf8j£kl/Ct>&t>. ^<r>*§& 

x-i>, a y rmnfflfflizx o * Afwaffi^+rau >y 

mm.) CDfiTCff ^»JEffiTtCJ: , 9, *.A»fiMS#SI 
ftfflMcSBfcUO* < 3rer*r>fBa -y ^ffiflteiUaW 
^.idlc^O. * -Att&ffl £ 4>Od -y ? fiffltlICa 

•y?T*££. 

[ 0 0 5 7 ] 2*, *mffiBB ( l ) Tii. iVy^ 
h L-^-T fc HHlKttJBOfc * C *> a >y?mftffl 

Wr?h3:oi,zLX\->&<r>x\ ^y-Jyxh—ivmxh. 

[00 58] bZ*>X\ x.yi?>mm. (*4)Vifiy? 
EISgifcA^SrO-TrSk. tfAfJ&ffl^lSJo-y 

[0059] -£<^iu #5UfeJBS5 ( 1 ) X'li. 3-yi?y 

m*mifm%mm s ixt t totztz .ojo.xy 
s^EratostoAiwsmfc+iHo -y ^{im't-ciM s-e 

miz, o.vrm&fflw&ifflk-f&ioizLx^hnT. 
x.yisymim.isrFizx&mzi&Tizx *)/u>jm.n& 

-f-§><Ik* 5 T-£l>. 

[ o o 6 o ] &ti. *mmm ( 1 ) xu. *yym& 
w o k wean*: k s jc, o «y 9 msmmtWE* *> * 

otzLX^&<7)X\ *>y-mi$t,zi K>*r£.mmB£BWi 

imizfflfflxzz^vmxt . x>-^*>i i ^ih$-^r 

fcSGft LT v^< jfiST. sfc-f +IBo -y ? tfcfflfcSBfrf * 
f-thzttfx-zz.. 

[0061]^, *yy-Z^is^)V~79-i = y?vmi/ 

x^^comnco^mi^mLx . >^vy?4*yy 
mmffmmzK-otztziz, o-y^mnMrn^mm-r^ 



XotzLXi,^. 

[ o o 6 2 ] * tz\ *mmm ( 1 ) -m. 

29(2. VW-f F5 3<oai1Ef?±BJft. .xry >y"5 
•y ? jfcfcfflf»0&4>T*;< >f V U.U— 7 1 *v* 7 Sivt 

t^ti, z t * 4 t-§ , n Asmara* +p B io -y ^ wm±s>z 

[0 0 63] tZZ>X\ Jr— vis-ayx-i ■y^2 5Z 

■c**. w«o*^rt>, xj-y?mmmz?Toi><?>t? 

d -y y jtAiHff (c J 0 * AWffiffi^isja . y y {i 

[0064]-?-iT\ @8<7)D-y rmmfflfflyofyj* 
•y yftffli o t>ji^pjicGg^-i,*>s* i 5:n^-r-i.«! ; a 

{ig^-^tn^^ix^k^co^c. Xf77*10 2m 
3 ic-TixJf » n -y yjt^iiJW^i^^i: § (c, asifc^ 

y Gffl-eo -y y $ ^ t xvmfflzm <;ti.;km 
[ o o 6 5 ] -*mimm ( 1 ) x\t. -i 7-v>3 

BWVflaitfllSU. *«awaK:. Ill8<0a-yyji^ 
fflfflT'arjA.ZmffXZ&idtt-oX^htf. *H 
( i ) f4E»Jflf#2 9<o#fr*xru 

>y54(CJ:-7T5iftS4 2(=JSES:«t^6ffi{Uc# 
«W6flllfit Lfe«^fclli» ^-7y3^7f2 
5<D*7tm&Hz*j yvu—i l Sr^-y L-T, ^-f 

(±. ^-7y 3 >M >/^2 5<0^-7tIB|^(C?4EESlJ 
«#2 9C0V l^y-f H 5 3^ji^*^ih$ixS^. 

2 9 coxr y y y 5 4 tc x ~> x#foim?&A 

2t,zmEZ&te~f&ftmztyK>Wiz.L>ti. AJ±MQ.ttt: 

?{a.wxktzmnz-ithzttfxz. *u±®i<mz*® 
o y y^ffiT-D -y y-r s i k tf-cgi a . 

[0066] [HSfi^® ( 2 ) ] ±ieH*t^® ( 1 ) X' 
It. XJyVls-lUj.. 'fy , -7ya^7f25 
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•3(c*ot^s. o^d. jjss&am (i ) rut. > 
[0067] ztiimmtLttmicomimm < 2 > 

J**mr+h. iio^>fywrD^(l A? 
m&smc^o * a>v iz-nwat LTeoaw* 

1 ) A7-v>>3>Z.A -y^2 50)*yfrt>rJijm 
2) *Hr«fflWT« , 93i't. BrSeHTii. ffj 

[0 0 68] Ar<^m. Xf77*2 0 lUfy7 , 2 0 2 
Otvf*x*>-3rc r Ye s j tmfeZtltltZlZ. Xf 
vT2 0 3t,zm&. J* >f>"J 1—7 1 ^^7tt*7o 
^AMTT*-*. ft. *X1«B1R ( 2 ) Tii. 
fiBBtf+BJa *y ^fflffliTJKft LfcBMTCtt&lC-X -f V 
»Jl—7 lSr3j-7S<i-6/ia6. ms<oa v9mftUW7 

K>\> ?»J»tf>«yi (^f77103, 10 5) j&qgg 

[0069] PXtmWLttm&mm ( 2 ) K:J:*Uf . 
HI 1 tc^m^CTcoJ: dtc. a-y ^a^WJWcJ: D# 
AtMaffi^+HD *y ^fflffltcSE* LfcB*jftT\ * >"J 
i/-7i^7f^ (Hi.i+coH^) # ;^;i:0, 
^f^-7>'H>'X^7f25 CO^T 7 f£<o >^fy>ji,-7 

T#&SL£B$j5T\ *A>VU-1 l**?*th (0 
l • ztilzXK). ^fA»JW"fc:, 

B&it*-*£i:**T*«. fit. (2) tci^ 

T> HI OOXf 7/2 0 2^1^Mfl,i 



[0070] J2LhBM§ Lfc«at»JB«, #» B JJ§r®§\ 

#«w±, timj^ynTm^jurfA 

[Hffio«#*K9n 

[HI ] *««^SBtt»JB ( 1 ) Sr*^M»^x^ 

tt<O«IB&fi§j£0 

[ h 2 ] /nv^^^ >r a >fmmmw<Dtimmm 

[03] 02<OA-A«fc^oT^Biffi0 
[04] H2C0B- BiSt^o T^-TBfMIl 
[05] 04<OC-C«te»oT^-$-»rB5l2 . 
[06] Dy^^^<7)n-y^^*^ffl^JfcfcBffBH0 
[07] D7^eyODy^^^SM*K 

M0 

[08] Ov^5tfteJ»rn^A^^<085n*5^ 

t7 O — ^"-V — h 

[09] utegffi ( i ) ^*o»«*^-r^>f A^-^-b 
[0io] *«B^o*jfi»® ( 2 ) cm^^yji/ 

[0in mmm (2) <o«H»«£acr*>f 
h . 

[012] t&kwu7*A $>7mw£iW<nmmm 

1 l .-xvy> (p^ffitsn) . 1 2-*9>?W, 1 
4, 15-X7ot7h, 1 6-9WW-fctt, 17-St 

swtawl i s-^vr^A sy^imigm. i9-# 

Ul— ©JfflMfK) . 2 5-^i7y 3 ^f/f, 2 
8-*>f /WOT. 2 9-^£E»JfP# (a*ff*IW«* 

* (S52<OHH6«c) . 4 4 4 

2-JftftS. 4 53 -Vl/y>f 5.4- 

S) . 5 9-07^ 7 1-^>f>"Jl/-. 
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